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‘ alloy property 


‘ ABSTRACT: Sixty-nine alloys of the Ti-Al-(Mo:V = 1:1) system with 
;an Al + Mo + V content of up to 50% were levitation melted in an at- 
mosphere of purified helium from fodide titanium, 99.99% pure alumi-~ 
“num, 99.9% pure molybdenum, and 99.3% pure vanadium, and studied 
‘by microscopic, x~ray diffraction, and dilatometric analysis, and 


, by measurement of the hardness and electrical resistivity. Alloys 
were investigated in the as~cast condition and also after heat treate 
jments. Isothermal sections of the Ti-Al-(MotV = 1:1) system, plotted 
‘on the basis of the microscopic and. x-ray phase analyses, showed the 
‘following phases and phase regions to be in equilibrium: . a, By, Y» 
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;atB, aty, Bty, and atBt+y. The data of the microscopic, x-ray, and 
-; dilatometric examinations were used.to plot the polythermal sections 
i of the system through the titanium corner and at Al to (Mo + V). 
‘weight-concentration ratios of 0:100, 15:85, 25:75, 50:50, 75:25, 
/and 85:15, : Examination of the plotted composition-hardness. and com- 
‘position-electrical resistivity diagrams showed that the hardness and- 
jelectrical resistivity of most alloys increase with increasing sume 
‘Mary concentration of Al, Mo, and V. The data on the electrical resis= — 
‘tivity and hardness of alloys, quenched from 600C, also show the ex= : — 
_istence of the Ti3zAl compound in the Ti-Al-Mo-V system. Orige. art. 
ihas: 7 £igures and 1 table. ; 
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277 Separation of Nickvt Tantalide, Ni,Ta. from Alloys of the 
. Binary System Niekel-Tantalum..f. 1. farnilay and EL N. & 
Pylaeva (Doklady Akud. Naak S.S8.R., 1953, 91, (4), RHle 
: $43).—{In. Russian}. By heating ta creno at 100? C.-for 
fhe, at (200°C) for? ir, at 1000 CS for 2 hr., and thea ¢ 

NORVS Page ’ “ \ slowly cooling to room temp. K. and PL praduced a consider. 

J ok ike A Ga ‘ A Wabels © Rble coarsening of tho si Ta phaso (recie as clongated 
\y HER - crystals) in the trro-phaso alloy of Ni with 39-15%), Ta, They 
Fab. vind ; found that 5%, HCl contg. 2-3 drops HNQ, wag best for 
F “yt oe 4 \\ _, dissolving the Ni solid soln. without attacking tho Ni,Ta. 
Prog awhes °7 + With 0-2-0:5 ¢, alloy in a 100-mi. beaker, dissoln. began only 
: : on warming, but then continued very slowly in the cold for 
2-3 days, with oceasional agitation.” The residue was-dried 
with alcohol and ether and observed tuieroscopically.  Greator ! 
amounts wero propared by electrolytic dissoln., using. as 
anode a polished rad of the alloy 50 X 3 mm. dia. in a colloid 
bag, contred with relation to the tinplato beaker, 9 cm. 
* high x 8 om. wide, acting. as cathode. The electrolyte 
‘was 075% alcoholic. HCl -+ 20 g. citric acid +6 g. NH,Cl, 
. and the ed. 0-01 amp./cm.? (at greater ed. thoro was anodic 

’ oxidation, so that t 
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"An Investigation of the Structural Diagram of the Trinary System i - Nig 
ib - Mi, Ta." Cand Tech Sci, Inst of Hetallurgy imeni A. 4. Paykov, 6 Dec H- 
(i, 2tPNov ‘5!t) . 
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Authors : ‘enue: I. I. and Pyleeva, E. N. 


Title 4 Study of the structural diagram of a systen formed ww: metallic Nig 
eS NigTa aompaunds. : Pale 


Periodical : . Dokl. AN SSSR, 1, Ed. 3 455 - 457) July al, 195k 


Abstract . The study ‘and formation: of a structural diagram, © for a popes aystea’ fo 
, med by. metallic NizNb and NigTa compounds, are discussed, The study o 
this system. was catried out ey methods of thermal analysis » microstruct— 
ure, specific electrohardness resistance and specific. weight. Many ‘fus= ~ 
ions of this binary system were also subjected to x-ray analysis: and : the 
total results are described. Eight references: 6-USR and 2-USA.. 
Gravh, illustrations. 


Institution : Acad. of Sc. USSR, “The A. A. Baykov Institute of Netallurey 


"Presented by : Academician I. P. Bardin, 3 March 26, 1954 
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USSR/Physical Chemistry e Thermodynamics. Thermochemistry. Equilibriun. Physico- 
, chemical Analysis. Phase Transitions, B-8 


"Abst Journal: Heferat: Zhur - Khimiya, No 1, 1957, 365 
: Author: © Kornilov, ee Ie; ocd Pyisyeve: Ye. N.. 
tetas Me | : 

Title: Investigation of the Phase Diagram of the Ternary System Ni-NiNb- 


pei ae - 2 Hs : 
Periodical: Zh. neorgan. khimii, 1956, Vol 1, No 2, 308-316 
Abstract: The phase diagram for the ternary system Ni(I)-Ni Nb (II) -Ni2Ta (IIT) 
- was studied. A phase diagram has been norgtructed for the binary sy8- 
tem formed by the metallic compounds II and ITZ, and it is shown. that 
4t represents a continuous series of ‘solid solutions. The phase di- 
agram for I-II-III has been investigated along 3 radial sections from 
the nickel corner to the quasi-binary cross section II-III. On the 


pasis of the data obtained by thermic analysis, microstructure 
studies, and hardness and conductivity studies on the melts, it has 
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USSR/Physical Chemistry - Thermodynamics. Thermochemistry. Equilibrium. Physico- 
chemical Analysis. Phase Transitions, B-8 2% 


Abst Journal: Referat Zhur - Khimiya, No 1, 1957, 365 


Abstract: been established that the phase diagram for IeII-III ig characterized 
by limited solid state solubility with a continuous transition from 
the binary eutectic I-II to the binary eutectic of the system I-III. 
It is shown that the joint solubility of Nb and Ta decreases cone 
tinuously as the temperature is reduced fram the crystallizatio: 
temperatures of the ternary alloys to room temperature. - 
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USSR / Physical Chemistry 
Thermodynamics. Thermochemistry. Equilibrium. Physico- 
chemical analysis. Phase transitions. B-8 


-Referat Zhur-Khimiya, No 9, 1957, 29932 


Kornilov I. I.) Pylayeva Ye. K, Volkova M. A. 


: Academy of Sciences USSR . - 


Diagram of State of Binary System Titanium - Alusimm — 


: Izv. AN SSSR, Ota. khin, ne, 1956, No 7, T11-T18 


Investigation of the diagram of state of T = Al system, by thermal, 
microstructure and x-ray diffraction methods, and also by means of 
analysis of hardness and heat-resistance. Occurence of peritectic 


_ transformations has been ascertained at 1520° (beta) + melt == 


gama and at 1400° (gamm + melt < Ti Al,) and also that of e peri- 


- teetoidal reaction at 1300° (beta + gama <> alpha). Solubility of. 


Al in Ti at 1200° and 800° is, respectively, of 26 and 21.6%. Solid 
solutions of Al in Ti, located near the boundary of maxirmm solubility 
of Al in Ti, have highest durability at high temperature (at 550° and 
15 kg/mm*). 
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137-58-4-8440 


Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 303 (USSR) 3 


AUTHORS:  Kornilov, I.M., eva, Ye,N<7 Volkova, M.A. 


TITLE: Phase and Heat Resistance Diagram of Alloys of the Ti-Al Binary 
- System (Diagramma sostava - zharoprochnost' splavov dvoynoy 


sistemy Ti-Al) __ 
PERIODICAL: Tr. In-ta metallurgii AN SSSR, 1957, Nr 2, pp 164-166 


ABSTRACT: — The heat resistance and change in lattice spacing of Ti in Ti- 
~~" Al alloys having up to 27.5% Al is studied. The curves of the 
relationship between Ti lattice spacings and Al content differ in 
the single-phase. and double-phase regions, and the values of the 
a and c spacings diminish as Al content rises. The centrifugal 
‘method was employed to investigate the heat resistance, tests — 
being run at 550°C and stresses of O = 15 kg/mm2 for 250 hours 
and then at 600° and the same © for 50 hours. The specimens 
were made by sintering Ti powders. The criterion of heat re- 
sistance employed was the time required to attain a given bend- 
ing deflection, namely, 2 and 4 mm (the latter in the case of 
pure Ti). The bending deflection of alloys from the region of 
Card 1/2 solid Al solutions under analysis and of alloys in the heterogen- 
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137-58-4-8440 
Phase and Heat Resistance Diagram of Alloys of the Ti-Al Binary System 


eous region (&% +) rises rapidly in the process of deformation. As the con- 
centration of Al in the solid solution rises, the bending deflection diminishes 
sharply (alloys with 2.5-5% Al bend 6 mm after 250 hours, while those with: 
7.5-20% Al bend 2-3 mm).- Alloys in the biphasic region are brittle and less 
heat resistant than Ti and alloys from the region of solid solutions. Compa ri- 
son‘of the curves of bending deflection for various alloys with the phase dia- 
gram and with the change in the lattice Spacing shows that in the T1-Al binary 
system a definite relationship exists at 550-6000 between the heat resistance, 
the composition, and the structure of the alloys: heat resistance exists within 
the bounds of a limited solid-solution range of Al content. Maximum heat re- 
sistance is observed in high-content solid Ti solutions. The compositions of 
alloys in the transition zone from solid solutions to the biphasic region show 
higher heat resistance than pure Ti, the solid solutions studied, or alloys un- 
mistakably in the biphasic region. 

V.G. 
1. Aluminum-titanium alloys-~Phase studies. 2: Aluminum-titanium alloys 
--Temperatwre factors cote be : 


Card 2/2. 
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AUTHORS: Zornilov, 1+ Ie, Pylayeva, Ye. Ne, 16-5-6-17/30 
: Yolkova, Me Ae Se ae 


PITLEs II. Investigations of Equilibrium in the Ternary System 
TieAl-Fe (II. Issledovaniye ravnovesiya v troynoy 
sisteme Ti-Al-Ye) 


FHRIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Vol. 3, Nr 6, 
pp. 1591-1397 (USSR) ; 


» BBSTRAC?T: ‘The ternary system Ti-Alere, especially ‘in the angle of 
: -~ titanium of up to 50 y% of the sum 41+Fe, was investigated 
by means of thermal, micro-structural - and Koray analysis. 


The alloys produced were investigated with respect to. 
their hardness and temperature-stability. The solid 
~golution of aluminun and iron covers .a vast range in 
fpetitanium at 1100°C. ; 
The phase-compositions were investigated at temperatures of 
4100, 1000, 800 and 550°c. A large part of the alloys 
undergoes eutectoid transition into solid solutions like in 
the systems Ti-Fe: 6 -> a + Tire. 
The occurence of the P-phase in the pbiphase-range a+TiFe 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6 
FE WARE PASE ASOT Ae CO A, Pn eer eel het eo] eee ae Gers Po Re eee eee 


II, Investigations of Equilibrium in the Ternary re: 
System Ti- Al- Fe 


SUBMITTED: 
AVAILABLE: 
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increases according to the increase in temperatures of 
from 680°C to 850°C, according to the increase cf the. 
aluminumcgntent in the alloys. 

In the ternary system Ti- Al=Fe the & -phase dissipates at 
1100°C of from 40 % to 47 % Al. The maximum aolubility of 


“iron in this phase amounts to approximately 1,5 %. 


A decrease in the hardness of the alloys takes place in 
the range of the p-solid solution in the ternary system 
Tiesl-Fe. The alloys with y -phase retain their hardness 


_ when heated up to a temperature of 700°C, whereas at 


temperatures of from 70C to 950°C the hardness of the 

alloys decreases to a smaller extent than in titaniun alloys 
on the basis of the a-phase. 

There are 17 figures, and 13 references, 4 of which are Soviet, 
June 26, 1957 


Library of .Congress 


1. Aluminum-iron-titanium alloys--Phase studies 2. Aluminum- 
‘4ron-titanium alloys--Production. : 
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PyAayaa ‘Ye.N., Gladysherakiy, Ye.I., SOV/ 78-3=7=28/ Lb 
a7. I 


The Crystaliine Straotars of the Compounds Nib and Ni,Ta 
(Kris tallichaaloys strukbura soyedinendy Ni,Nb i NizTa)" 


(oss meongani cheskay knimii., 1958, Vol. 3, Nr-7; pp. 1626-1637 
USSR 


Ths metallia compounds NisNb and Ni,Ta and 9 wasaacy ae 

alloys of ths series NisNb- NizTa wera investigated with respect 

to thels atrsotars by the X-ray method. The results obtained = 
ahowei that the ommpouds NisNb and NlaTa belong to the structural _ 
type p -Gx Ti. The structural arrangemen’ of atoms is the follow —. 
ings 2Nb (cx Ta) in (a) with 2, = 2/3 : 
2.Ni in (b) with 2, + 7/3, 4 Ni in (f) with x = 1/3 Zp = 1/6. 

Ths Lettica wonstems for the compound es ars the following: 

ast 5.10, bs beBhe Oo beED g 
Tha retlo as bs o# 22 4,663 

Fer the compeund Ni;ta they Iatilos echa tenis ace aa follows: 
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1. Intermetallic compounds--Crystai structure 
compounds-~Atemia strustura. 3. Intermetellis compounds--X-ray 
4- Intermetallic compounds—-Lattices 


B+ 5.09, bah, oe kt, ar bso=22 1.66% 4.77. 
The somp emda Ni.Nd an3 Nila together form continuozs series of 
sO2L4d soluticew. Thery ars 2 figuras, 2 tables. and 5 referen 
3 of which ara Soviet, Teaae : as 


Institus arialinggli im. AABaykors Akademi nauk SSSR i 
Liworskiy gosanive: iitesim. I.Franko 

(Instivste of Metallurgy im. A.A.Baykoy, AS USSR and L' voy 
State University ixerd 1.Prenko) : 


. dum 48, 1957 


2. Intermetallic 


analysis 
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EF ACC NR:  Ar6O12373 ~SGURGE Gude: UR/0000/€5/000/000/0092/0097 | 


» AUTHORS: Kornilov, I. I. (Doctor of chemical. sciences, Professor); Volkova, Me Ac}. 
| Eylayevay . fe, Me ; 4 
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TITLE: Investigation of the alloys of bhe ternary system Ti--Al--V” 

a a teh 
SOURCE: Soveshchaniye po mciead Lolefinet: metallovedeniyu i primeneniyu titana 4 yago. 
splavov, 6th, Novyye issledovaniya titariovykh splavoy (New research on titanium ” 
alloys}; brudy soveshchaniva. Moscow, Izd-ve ee 1965, 92-97 


hardness 
ABSTRAGT: Ths alloys of the system Ti-Al-V were studied. The experimental results 
supplenent an earlier invosticabion by I. I. Kerniloy, fe, N. Pylayeva, M.A, Volkova, 
P. of, Nripyakevich, and 7. Ya. Harkiv (Hautoyashelly sbornilk, str. hy ). The 
experiments were carried out with bibanium iodidy (99.74, Bids. AVOOO:*hluminun (99.99% 
and cacbothermal vanadium (99.5% V). The phase diagrams‘df the system and the Rea 
Sa ae hardness, and electrical resistance of the alloys were determined. 
Experinental results are presented graphically (see Fig. 1). The minimun hardness 
and electrical resistance of alloys containing 15--16% Al and an A1/V ratio of 3:1 
are duz to the formation of a solid solution on the basis of ihe compound Tight in the 
ternary systom. | 


TOPIC TAGS: ti. banium, aluminum, vanadium, alloy phase diagram , ternary alloy, | 
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Orig. art. has: 6 figures, 
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AUTHOR: Kornilov, I. I. (Moscow); Pylayeva 
nc eee 


Ye. N.. (Moscow); Volkova, M. A. (Moscow | 
- . fu 
SR 3; 
0 3 : e £ md 
RG none . Ge nf nf 1 ; 2s —& “ 
TITLE: Evaluation of the creep of alloys of the Ti-Al-V systes by the bending method 
at. elevated temperatures : an ro ta 


SOURCE: AN SSSR. Izvestiya. Metally, no. 2, 1966, 137-143 
TOPIC TAGS: creep, titanium alloy, vanadium alloy, aluminum alloy 


ABSTRACT: Continuing their study of the high-temperature strength of tite.iun | 
alloys, the authors investigated it in the ternary system TicAl-V as a function of |. 
alloy composition and structure. An Asothermal section of the system at 550°C was 
plotted on the basis of microstructural and x-ray analyse and a determination of 
the properties; the regions of the <¢ and #@ solid solutions\of titanium and of the. _ 
intemetallic compound Ti3Al (o> phase) are indicated (see Fig. 1). Alloys of the 
“T1-Al-V system along sections with constant aluminum contents of'5, 7.5, and 207% 
were found to have a maximum creep resistance near the Loundary of the limiting solue 
tions based on «Ti, 8 Ti, and Ti3Al; the lowest high-temperature strength is dise 
played by alloys from the regions (4 +8) and (<o+B) with a coarse two-phase : 
structure. Alloys from the region of the Y phase have a high creep resistance at 
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AUTHORS: Kornilov, I, I,-(Doctor of chemical sciences, Professor); Tolkova, Me deg 
la: eva, Ye. No} Kripyakevich, P, I.; Markiv, Vv. Ya. : a Pees 
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‘TLYLE: Investigation of equilibrium diagr ak _titanium-rich alloyu of the syst 


SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu i primeneniyu titans i yego : 
splavov, 6th. Novyye issledovaniya titanovykh splavov (New research on titenium . 
alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 48-55 Oder? Gage © 


TOPIC TAGS: titanium, aluminum, alloy phase diagram, titanium alloy, binary alloy, ae 
lattice parameter oe ie : ‘ 


ABSTRACT: The phase diagram of the binary system Ti-Al (containing up to 30% Al) was 
determined. The diagram was constructed on the basis of thermal, microstructural, . 
| dilatometrical, and x-ray analysis. In addition, the specific electrical resistance _ |. 
and hardness of the alloy specimens were determined. The investigation supplements - 
earlier work of N. V. Grum-Grzhimaylo, I. I, Kornilov, Ye. N. Pylayeva, and M. A. 
Volkova, (Dokl. AN SSSR, 1961, 137, No.’ 3, 599). The experimental results are eon 
summarizei in graphs and tables (see Fig. 1) ana compared to earlier literature data.’ | 
A rearrangement takes place in the alloys in the temperature region from 882 to 12500. 
These temperatures correspond to a transition from a hexagonal close-packed structure - 
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Figs 1. Phase diagram of |; 
the system Ti--Al, © | % 
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“to a body-centered structure. The curves for the properties of alloys ‘vs composition 
exhibit a. minimum, the composition of which corresponds to the intermetallic compound 
Ti,Al. The existence of the compound. Tit was corroborated by x-ray analysis. _ The 
structure of TiAl was found to-resemble the Mg,Cd structure. The lattice parameter. 
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of the system Ti--Al annealed at 


| Orig. ‘arte has! 1 table and 6 figures. 
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TOPIC TAS: titanium aluminum éysten, 1 bani 
alloy phase composition, alloy. resistivity, 


‘Binary Ti-Al” ‘alloys “eontintig ton 0" 0: son AL,: 


“ABSTRACT? - : 


| formed at 800—1000C with. a speduction ‘of | 30%. “The: thermal ‘analysis! data’ showed 
that all alloys. undergo the solid: state transformation from @ cipehe to: oe. 
structure. ‘Microscopic examination . anid. ‘xX@ray- diffraction. patterns. jevealed. the 
|. following phases, (solid solutions): “Bon ‘a B=Ti- base, a—on en a-Ti- Nase, aon 
‘base of. the ordered tetragonal | structure: of. TiAl. compound - of the Mgi,Cd: type. -Re= 
‘| sults of the measurements of-the: ‘resistivity -and hardness closely ‘corresponded te 
“one. anotiaer and confirmed the results of the. themnal ,' metallographic ,- and x-ray 
analysis.. A phase diagram of ‘the ‘investigated Ti-A1‘ system based ‘on ‘the’ results 
obtained is shown in Fiz. 1 ofthe Enclosure. Orig. arts has! °3 figures... - [MS 
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oh TOPIC. TAGS: titanfurn: alloy. ‘titanium alloy heat resistance, mia taining allay 
“i =tmolybdenum containing alloy, vanadium containing alloy. noe Smee Reo a 


ih Y) pea ke 

a ABSTRACT: The authors investigated: the heat yesistance ‘of. Ti-Al-Mo au ITAL ese 

“i. (Mo: V=1:1) ‘alloys depending on composition and structure. . “The hot hardness ‘method and 
centrifugal bending method were used. For the first test, a load of 1 kg was used with : 


ec, 5, 10 and 20 minutes of deformation. The bending stress for the ‘second method was © : 
arya oot Sat bn neon Foam REA ta 2000) denenag‘on the aluminum 00) 
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- nium-of the highest purity were used, -The ‘Ti-Al ratio was kept at 6:1 ti) facilitate the - 
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s TITLE: A atudy of the alloys of th ernary Te Zr 8 ate n 
Wha ov 


i -splavov. 5th, Moscow, 1963. Metallovedeniye titana ography of" ‘Htanium); ~~ 


TOPIC: TAGS: alloy Eteuchine alloy: phase compositig a titanium. alloy, aluminum alloy 
zirconium alloy, alloy hardness sedbe ated genes ee hen Mant co 


ABSTRACT: Although the Ti-Al- Zr: system, sould oe a broad cro;38 -sestion of Wf solid: : 
~ solutions which could be the bases for high~ temperature alloys, data on this subject aro. 
totally: lacking. For the preparation of samples, sponge titanium, aluminum and zirco=~ 


formation of TicAl. The amount of ‘TigAl was varied from 100% by wlth to 0, while - 
_ the amount of i as oonliih was iaaeeaden from 0 to 100%... Samples were heated to tempera- 
tures ranging from 1200 to 600C and held thore for periods ranging from 6 to 750 hours, 
respevtively. Heating was dono by an aro furnace in an argon atmosphere. Since the: 9 =. 
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- performed: Microstructural and thermal analyses were performed on'éach sample. 


i 


composition curve, i.a. at 660C and 65% Zr. The specific electrical resistance and . 


weight difference of the samples was never ‘more than 0.5%, no chemic 1 analysis Was 


‘The specific electrical resistance and hardness were determined. The results of tests 
on samples containing the usual 6:1 ratio of titanium to alumirium and heving less than 10 
by wt. zirconium, when heated to 590C, showed that the samples contaied'a new. solid: ~ 
solution of <+ 49 form. All alloys of this type undergo polymorphic transformations, _ 
analogous to the transformation of pure titanium and zirconium in the Ti-Zr system, in. 
which the transformation may be pinpointed at the minimum onthe temperature v8. 


hardness, determined from tests on samples which were quenched from. temperatures © 


aakn ban aad ROAM fallaw an innraasing curve: the hardness reachas a maximum <~ 0-7. 
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Review of the investigation. o 
‘binary system Ti - 
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Investigating phase transformations in the system Ti - Al — Mo, 
- Ibid.:22-26 


(MIRA 1731) 
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_ aehes Investigation of the phase diagram of the system titanium 

aluminiun-molybdenum in the titanium-rich alloying regiona.: . 


PERIODICAL: Zhurnal neorganicheskoy khimii, v. 8, no.« 2, 1963, 366 - 372. 


TEXT: The present study belongto a series of investigations of the met 
quaternary system Ti-Al-MoeV. In order to obtain missing data the solidus” 
isotherms of alloys of the system Ti-Al-Mo containing (% by weight) Pe eee 
55 - 95 Ti, 5 = 35 Al and 0.5 = 40 Mo were plotted. Using these and data fac 
relating to the microstructure and X-ray analysis, nine polythermal cross-" = 
sections and three isothermal cross-sections were plotted. Results: . 

Alloys rich in titanium aelt at 1700°C. The ma.p. zises to 2000°C .with = =f 
50% Mo, whereas it falls to 1400°C with high elusiAius content. Increasing :‘ 
molybdenum content causes the temperature of the a=8 transitions to drop, 2. 
increasing aluminium content raises it. With 5 to 10% Al content the poly- -°-” 
thernal cross-section passes through the crystallization regions of the : a 


g-, (atB)- and a-phases. With 15 to 20% Al content, the P-phase is the *. 


i 
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first to crystallize, which is then partially converted into the a-phase 
and finally the y~phase separates itself from the a-phase. With 25% Al the 
@+B+y) region widens and a (B+y) region occurs. With 30% Al, the x‘-phase is 
separated from the B-phase, which crystallizes first, and then the a-phase 
is formed due to peritectic transition. With 35% Al the B-phase crystall- 
izes first and is followed by the y’-phase, so that a (Bry) region is formed. 
With 40% Al only the yphase forms from the melt. In the isothermal cross- 
section at 1100°C the largest region is the one of the B-phase reaching up 
to 10% Al. The a-phase,forming a narrowstrip is adjacent to the Ti-Al side 
between 10 and 25% Al. The TiAl-based ternary solid solution, the y-phase, — 
“has only a small region. The maximum solubility of Mo in TiAl is about 

11 - 12% at 1100°C. Titanium alloys with less than 12% 41 + Mo show 
martensitic structure after quenching in water. At ‘800°C the B-region 
becomes smaller and its boundary is displaced towards the Ti - Mo side. 

The central part of the cross-section is formed by the (at+8)-phase. At 
600°C. the (a+8) region and the (atB+y) region widen. At this temperature 
the solubility of molybdenum in the solid a solution is about 1.0%. Between 
600 ard 1100°C the following phases are in equilibrium with one anothers 
a,B,y¥, atB, atx, Bty, y+TiAl,, a+B+¢ and others. There are 6 figures and 

1 table. The English-language references are: H. D. Kessler, Armour 
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hardness of titanium and of its alloy with 5% Al dropped 

progressively with rising temperature, whereas the hardness of 

alloys with 10, 15 and 20% Al changes little up to about 700 to . 

800°C. Molybdenum additions have a much less beneficial effect 

on the. hardness of titanium, especially at high temperatures: 

the hardness of binary titanium alloys with up to 5% Mo decresned: 

rad with rising temperature. The hardness of titanium remained 
“unchanged as the temperature increased to 500 to 600°C if the | re 
molybdenum content was raised to 10%, Studies of the effect of i 


molybdenum additions on the hardness of Ti-Al alloys showed that. 
- the hardness at room temperature rises when the Mo content is from ay : 
; 3 to 10%; at higher temperatures the hardness drops. The creep ae 
of the alloys was examined at 700°C using a method described 
previously (Osipov, K.A., T'ien-te-Cheng. Izv.AN SSSR.OTN. M i T., 
no.4, 1959). Molybdenum concentrations up to 1 - 3% increase the 
resistance of titanium to plastic deformation at 700°C but this 
effect disappears almost completely if the molybdenum concentration | 
is raised to 10%, In ternary Ti alloys (with 5, 15 and 20% Al), 
the highest heat resistance at 700°C was observed in me with 
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Crystal structure of TagNi. Zhur.strukt.khim. 3 100123537 


Ja=-F 162, 


(MIRA 15:3) 
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TITLE: | Solubility of silicon inq-titanium 


SOURCE:  Akademiya, nauk SSSR. Institut metallurgii. Titan i yego. 
splavy. no. 7, Moscow, 1962. Metallokhimiya i novyye. 
splavy, 74-77 ‘ . ; 


TEXT: Seven compositions of binary alloys (Si_content range 0.1 - 
2 wt-%) were investigated at 850, 800 and 600°C, using the methods —.. 
of micro-structural analysis and hardness. The alloys obtained by. 
levitation melting were subsequently heat treated. It was found : 
thet the solubility of Si in Ti amounts to 0.40 wt-% at 850°C, oo 
0275 wt-% at 800°C, and 0.30 wt-% at 600°C. The presence of the POE 
compound Ti,Si, in alloys with 0.5, 0.75 and 1% Si was borne out by 
the phase analysis of intermetallic compounds. The increase of Si PE 
cor.tent increases the hardness and strength of the alloy, with a 
simultaneous reduction of plasticity. There are 4 figures and 2 

- tables. 
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PITLE: Properties of the alloys of the ternary titanium-alumi- 
- num-vanadium system 


SOURCE: -Akademiya nauk SSSR. Institut metallurgii. Titan i yego 
splavy. no. 7, Moscow, 1962. Metallokhimiya i novyye 
splavy, 89-94 en 3 


@EXS': The work is a continuation of previous investigations of 

-@i-Al and fi-Al-Fe alloys. In this investigation the heat stabili- 
ty of Ti rich alloys of ternary system Ji-Al-V was investigated. ae 
Microstructure of the alloys at 600°C included either one (-phase Dee 
or swo phases M% and (4% + 8). The alloy with 7.5% Al and 0.5% V had V° . 
a single phase structure of (-solid solution and the alloy with 
7.5% Al and 4% V consisted of (4 + 8) phases. The heat stability oe 
was determined by the method of centrifugal bending under a tension. 
of 15 ke/mm2 at 550°C. For alloys containing 5% Al, additions of V — 

from 0.5 to 1% did not decrease their heat stability. Further. in- 
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‘creases of V from 5 to 10% led to the formation of two phasesX- 8B,” 
which Coo sed the heat stability. Influence of V on the alloys 

with 7.5% Al was similar. A number of alloys was prepared by pow- 

der metallurgy and tested for heat stability. The most heat- stable 
alloys contained 10% Al and 30% V or 15% Al and 15% Y. It was shown. Y/,.: 
that the addition of Al (0 - 15%) to the alloys with a constant : 
content of V (2, 3, 4, 5%) increased their heat stability. There 

are 7 figures. 
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the effect of varying amounts of Al in 
ght Al) and in alloys of the T{-AL-Cr- 

y weight Al) on the structure and pro- 
ngth of the Ti-Al alloys increased from ae 
Al content rose from 0 %o 755; the. vs 
increased from 104 to 142 kg/mm2 as the 

10%. Plasticities of the alloys de- — 


screased and the heat resistance of A’T4 increased as the aluminum 
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# as the Al content rose from 5 to 12% by 
weight. There are 4 figures and 4 tadlon, 
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Ye. Ns, Yolkova, MH. A.; 
R. P. and Golubeva, L. 5. 


s/338ffe/o00/001/019/080 a 


Whe effect of silicon, on the properties. of a 6-component - 
(i-Al-Cr-Fe-Si-B prepared by powder 


Institut metallurgii. Titan i yego oe 
1962. Metallokhimiya i novyye se 


of varying amounts of silicon... 


in Ti-Si alloys and in alloys of the system Ti-Al-Cr-Fe-Si-B on 


the properties of the alloys 


in order 


to find the optimum Si con- 


centration in alloy Ary (ata). The mechanical properties were mea~.— 


sured in voth the forged and hot worked 
from 77-2 to 100.8 kg/mme as the Si: 
while the strength of the alloy AT4 


of the Ti-Si alloy increased 
content increased from 0 ~ 2% 


— increased from 110 to 138 kg/mm? with 
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= Talli,; and at 4320 and 1360°C, to the eutectic reactions: melt =<? TaNi 

(+ TaNio; melt <=TaNi, + Ni solid solution. Three new compounds were detec-: 
ted: Ta,Ni (66.6 atomic & or 86.25 weight % Ta); Talli (50.0 atomic % or he 
76.05 weight % Ta); TaNi, (33.3 atomic % or 60.88 weight % Ta). (The micro- - 


structure was examined in cast alloys quenched from 1600, 1500, 1400, 1300, eee 
and 1200°C: (soaking time 100 hrs each), and others annealed for 50 hrs at 
1110°C, 100 hrs at 1000°C, and 250 hrs at B00°C. At 94 atomic & Ta after 


quenching from 1600°C, polyhedra of a solid solution were formed. At 95.89 
atomic % Ta and quenching from 1500° a second phase was precipitated within = 
and on the grain boundaries. At 99.62 atomic % Ta and quenching from 1300°C: 5 
the solid solution began to disintegrate. Ta,Ni is formed from the peritecs’* 
tic reaction which takes place at 80.10% Taafter quenching from 1300°C. 

Ta Ni (66.6 atomic % Ta) has a dendritic structure in the cast state which 


changes into polyhedral after prolonged annealing at a high temperature. At 
60.44% Ta, there is a peritectic reaction between melt and Ta,Ni with for- 


mation of Talli. After prolonged annealing TaNi (50 % Ta) assumes a poly- ; 
hedral structure. A eutectic reaction occurs between TaNi and TaNi, in the <<» 
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‘alloy with 43.7 & fa quenched from 1200°C. Tho alloy with 35.12 % Ta dis- 
played light TaNi grains on the eutectic background. TaNi, with 33.3% Ta 


has polyhedral structure after prolonged annealing. The microstructural 

and thermal analyses thus show that the compounds of the system neither ts! 
dissolve, nor form solid solutions with their components. .X-ray diffraction . : 
patterns taken with Cr K, radiation fitted the microstructural data. | mae 
Vickers hardness tests were made on cast, annealed and quenched (1200 C) 

alloys at 10 kg/mm2. The addition of Ni to Ta increases hardness from 135 
(pure Ta) to 847 (cast and annealed). The. maxima of 847 end 627 are for 


Ta,Ni and TaNi. The minima at 342 and 322, for TaNi, and TaNiss but this is’ 


still higher than the values for their components: . 135 for Ta and 60 for Ni. ** 
P. I. Kripyakevich is thanked for his X-ray structural analyses. There are 
6 figures, 1 table, and 6 references: 4 Soviet and 2 non-Soviet: The two. 
references to English-language publications read as follows: E. Therkelsen. * 
Metals Alloys, 4 105 (1938). M. Hansen, Constitution of binary alloys, Mc : 
Graw-Hill Book Company. New York, Toronto, London, 1958, p. 1045. 
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: A eer ey ee 


D258/D3035 


TITLE: The crystal structure of Ta,Ni 
PERIODICAL: Zhurnal strukturnoy khimii, v. 3, no. 1, 1962, 35-37: 
TEXT; The authors confirmed by x-ray analysis the existence of TaNi,, 


TaNi (or a compound with a composition near. to it), and Ta,Nij they also 


- defined the crystal structure of the latter. The 3 compounds have been 
identified by I.I. Kornilov and Ye.N.Pylayeva (Ref .5: Zh.neorg-khimii, 
in preas), being formed in the following reactions: (1) TaNi, o> d+ 


/TaNi, (1420°c); (2) Tani = C+ Ta,Ni (1570°C); and (3) Ta,Ni <2 0.8 


(1770°C) , where & is a solid solution of both metals. Specifically, 
10g samples of alloys were prepared by induction melting in an atmos- 
phere of purified He. Homogeneous structures and compositions were en- 
sured by firstly, using 99.6% pure Ta and C 0-grade Ni, secondly by 
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avoiding the use of crucibles in melting and thirdly by carefully con- : 
‘troLling the com osition of charges. The alloys were homogenized for - 

1000 hrs. at 800 C, prior to their xsray analysis. The latter proved the 
existence of the 3 compounds at 8000 C. X-ray powder photography (Cr 

K cq -radiation) of Ta Ni indicated a tetragonal body-centered l&tice, 


- with the constants a ¢ 6.216 = 9.005 R, e = 4.872 + 0.004 i; c/a ‘= 0.784. 
These constants are similar to those of Ta,Si, thus indicating for Ta,Ni- 


: 8 ers 
a structure of the CuAl, type (space group 14/mcm = Din 4Ni in 4(a)00 


1/4; 8Ta in 8(h) ~, lig + X, 0). X was found to vary from 0.155 to. 
0.167; it was accurately defined by photometry of lines 411, 402, 352, and 
004 and found equal to 0.158. The interatomic distances and coordination. 
numbers are given, as follows: © 
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Atoms. ty, PRD ees ae ehondc ao: 


Ni-2Ni 2.44) t aaree oh 
8a 2.64) : = 10 


Ta-4Ni 2.64). : ; 
lta 2:78). .°% tee 


21a 2.92) > 
4Ta . 3031) 


There are 2 tables, 1 figure and.13 references: 4 Soviet-bloc and 9 non- ff 
Soviet-bloc. The 4 most recent references to the English- language | pub-- Y 
lications read as follows: N.Karlsson, J.Inst.Metals, 79, 591 (1951); 
J.R.Murray, Joinst.Metals, 84, 4, 91 (1955); P.Duwez and J.L, Taylor, 

JoMetals, 2, 9, 1173. (1950); and J.S. Kasper and it.M. Waterstrat. Acta 
erystallogr 9, 3; 289 (1956). 


ASSOCIATION: ‘L'vovskiy. gosudarstvenny universitet ‘in, Iv. Franko 
; (Lvov State University im: Iv. Franko ); Institut metallurgii 


Card 3/4 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6" 


"APPROVED FOR RELEASE: 06/15/2000 ee ee DOD SRO Ts a7 2 U0ee 6 


ee CREE CE Eee 


The crystal ... : ee. ; Bese/oa0s 0°/01/001/002, = 


imo AsA;, Baykova 


) AN SSSR ne ee 
USSR) eres CInati tute of Metallurgy, im ALAL Daykov, As oh 


SUBMITTED: March 2, 1961 


Card 4/4 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6 


LEEPET a of ie 3 DO hadbe 


KORNILOV, I.I.3 BUDBERG, P.B.; VOLKOVA, M.A.: 
_PYLAYEVA, YesN, 7 VA, MoA.g PROKHANOV, V.Fo; 


Developing a method of hot pressi 
ng of titanium and titani: 
powders. Titan i ege splavy no. 1225-32 '58, (MIRA ey 


1. Institut metallurgii AN SSSR, 
(Titanium—Metallurgy) (Powder metallurgy) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6" 


"APPROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001343730004-6 


oe 


KORNILOV, I.I.; PYLAYEVA, Ye.N. 


Equilibrium in the ternary system of themetallides Ni_Nb — Ni Ti = 
Ni,Ta. Izv, AN SSSR, Otd. khim. nauk no.2:197~200 F 316), 3 


RA 14: 
(Nickel compounds) (Tantalum sedan) . 4 
(Titanium compounds) (Niobium compounds) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6" 


"APPROVED FOR RELEASE: 06/15/2000 En RDRSe POS TeROU ES a7 2 U00r: : 


GRUM-GRZHIMYLO, N.V.; KORNILOV, I,1,; PYLAYEVA, Yo.N, ; VOLKOVA, M.A. 
HNRNP ay 


Metallic compounds in the re 
gion of solid soluti 
system titanium ~ aluminum, Dokl AN SSSR 137 10.38 ons ere a 
1. Institut metallurgii im AA Baykova AN SSSR (MIRA 14:2) 
II. Chernyayeryn. ¥ - Predstavleno akademikom pe: 


“(Ttantun-alamtnum alloys) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6" 


"APPROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001343730004-6 


21868 | 
IgeI2BS lo 1555 he 


AUTHORS: Grum-Grzhimaylo, N. V., Kornilov, I. I., Pylayeva, Ye. Nu, 
¢ ; : and Volkova, Me A. Space 


. TITLE; Metallic compounds in the range of solid g-solutions of 
the system titanium-aluminun 


PERIODICAL: Doklady Akademii nauk SSSR, v. 137, no. 3, 1961,. 599-602 


TEXT; The authors proved (Ref. 6: Tr. inst. metallurgii AN SSSR, no. 2, 
1957) that in titanium - aluminum alloys (7.5-20 wt% Al) the resistance oe 
to creeping in bending deformation by the centrifugal method rapidly X 
increases as plasticity decreases. They point out that such a change of - 
properties in the range of solid solutions of the binary system Ti - Al 

could not be explained by conventional methods of metallographic analysis. 

The objectives of the present study were therefore the following: 

iy investigation of the range of solid a-solution in the Ti —- Al systen; 

2) determination of the nature of phases appearing in it by measuring the 

Hall effect as a function of the composition of the alloys. ‘The authors 

have previously proved (Ref. 9: ZhNKh, 2, no. 10, 1957; Ret. 10: ibid, 
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Diy no. 9, 1956) that the galvanomagnetic effects are related to the 

“composition of various alloys in a way that salient points and jumps 

appear in the diagram composition-versus-Hall effect, This phenomenon 

can 90e explained by the fact that the electron states in the outer atomic 

shells are changed b ¢ field. This affects the 

beha ers the values of the Hall constant. 
related to the behavior of the 
shells. The state of the outer 


s atoms of metallic 
alloys may thus be explained. The authors prepared alloys from pure 
titanium and aluminum with an Al content up to 40 wt% by two methods; 

1) powder metallurgy by pressing and sintering in vacuo at 600-1000°¢ 
for 50-100 hr, 2) melting in the arc furnace with a wear-resistant 
tungsten electrode. The current oollectors were triangular and knife- 
shaped at the point of contact with the specimen, They glided along the 
polished lateral faces of the sample by means of micrometer screws. Test 
method and measuring apparatus are described in Ref. 114 (N. V. Grum- 
Grzhimaylo, ZhNKh, 3, no. 7, 1958). Table 1 contains the resultant mean 
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values of the Hall constant of the alloys. On the basis of these data, 
the authors plotted a diagram of this constant as a function of the 
composition (Fig. 1). Two (a and b) jumps from the linear variation of 
the Hall constant to another linear variation are seen. These jumps . : 
correspond to; a) the compound Ti;Al with 14.3 atom% (9 wt%) of aluminum; 
b) the compound Ti,zAl with 25 atomp (16 wt%) Al. The sintered and the 


cast alloys showed the same behavior. ‘The cast alloys were subjected to 
homogenizing heat treatment (between 600 and 900°C for 200-350 hr) 

immediately after measuring the Hall constant. The limited range of the 

solid a-solution offers considerable difficulties in the presence of two 
metallic compounds if the order of variations of the Hall constant has to — 

be determineds' This determination requires an increased precision of 
measurement which was achieved by the device applied here. The authors 

conclude from their data that the solid aluminum solutions in a-titanium jis 
exhibit a complicated kind of interaction owing to the existence of the XE 


two. compounds Ti¢al and Tizal which apparently have a hexagonal. lattice. 


They might result from solid solutions and correspond to compounds of 
the Kurnakov type (Ref. 12:. I, I. Kornilov, Izv. AN SSSR, OKhN, 1957, 


Card 3/8 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6" 


0004-6 


- i een 


"APPROVED FOR RELEASE: 06/15/2000 EIA RDE So cus teneetets7 


. . : 8/020/61/137/003/018/030 
Metallic compounds in the range of oe. _ B103/B208 


nO, 4,.395). The diagrams of the Hall constant in the range of the y~phase 
in alloys with 46.16 atom (33wt%) to 53.85 atom% (40.0 wt%) aluminum 

show a sharp discontinuity at 50.0 atom% (36.02 wt%).aluminum. It corre- 
sponds to the compound TiAl which was detected by other methods of 
physicochemical analysis. The equilibrium of the compounds TiAl, TizAl, — 


Ti4l and the proof of their existence in the phase diagram depend on 

the kinetics and on the conditions of their formation which have to be 
further studied. The appearance of these compounds in the system Ti —~ Al 
increases the heat resistance of the alloys and rapidly decreases their 
Plasticity at an aluminum content of more than 7-8 wt%. There are 

1 figure, 1 table, and 12 references; 8 Soviet-bloc and 4 non-Soviet-bloc. 
The reference to the English-language publication reads as follows: : 
M. Hansen, Constitution of binary alloys, N.Y. London, 1958, p. 139 (Ref. 1). 


ASSOCIATION: Institut metallurgii im. A. A. Baykova Akaderii nauk SSSR 
(Institute of Metallurgy imeni A. A. Baykov of the Academy 
of Sciences USSR) 
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; ac erenerernnccasennneeneDRS 
TITLE: Equilibrium of the ternary system of 
Ni ,Nb - Ni,Ti - Ni,Ta metallides 
PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
“nauk, no. 2, 1961, 197-200 


TEXT: The authors studied the equilibrium of the ternary system of the 
metallic compounds Ni,Nb .- Ni,Ti - Ni,Ta by physicochemical analysis 


(Fig. 1). In a previous study of binary systems consisting of ; Ke 


aaa tate ; 2 : are 
Ni,Nb Ni,Ta, Ni ,Nb Ni,Ti, Ni,Ta Ni,Ti, the authors proved the 


existence of continuous, solid solutions by way of physicochemical 
analysis. On the basis of X-ray analysis, they determined the 
isostructural character of the compounds Ni,Nb and Ni,Ta. They are 


ascribed to the rhombic syngony of the structural type B - Cu,Ti, and 


form sontinuous, solid solutions between each other. The complete 


card 1/8 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6" 


_ PEEROVED EE R LEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6 


ana Ne 


89906 


s/062/61/000/002/001/012 
Equilibrium .of the ternary system ..-- B115/B207 


solubility of Ni, Tt - Ni,Ta - Ni ,Nb indicates, for the compound Ni,Ti, 


the posgible existence of a second high-temperature modification of the — 
p - Cu, Ti type rhombic syngony, as it is the case with the compounds 

Ni,Nb and Ni,Tae The authors stress that no published data exist on re 
the equilibrium in the mentioned ternary system, apart from a brief 
mention of the possibility of formation of continuous, solid solutions. 
Fig. 2 shows the composition of the alloys studied. A table provides 
data on the thermal analysis and the stability of alloys of the 

ternary system. The authors plotted the liquidus surface of the ternary 
system on the. basis of thermal analysis data of three binary systems 

. formed by the compounds, and of the three polythermal cross sections of 
the ternary system. The liquidus surface consists of a field of primary 
crystallization of continuous, ternary solid metallide solution of the 


system Ni ,Nb + Ni,Ta 4 Ni,Ti- Microstructural analyses of cast and 


annealed alloys confirm the existence of solid solutions in the ternary 
system. Fig. 6a shows the cast (mostly dendritic) structure of the 
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alloy: 15% Ni,Nb, 15% Ni,Ta, and 70% Ni,Ti. Fig. 6b - of the alloy: 
17% Ni,Nb, 33% Ni,Ti, 50% Ni,Ta, and Fig. 6c - of the alloy: 


* 42% Ni,Nb, 10% Ni,Ta, 18% Ni,Ti. ‘Phe microstructure of alloys of the 


same composition has become polyhedral after annealing at 1200°C for 

24 hr (Figs. 6d, e, f). Finally, the authors studied the hardness in 

the cast and the annealed state. The table shows the results of measure- 
ments of polythermal cross sections. Not only microstructure, but also 
hardness confirm the data of thermal analysis on the existence of 
continuous, solid solutions of metallides in the ternary system. 

There are 7 figures, 1 table, and 7 Soviet-bloc references. 


ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 
(Institute of Metallurgy imeni A. A. Baykov, Academy of 
Sciences USSR) 


SUBMITTED : October 2, 1959 
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Legend to the table: 1) Composition according to synthesis, % by weight, 
2) crystallization temperature, °c, 3) hardness Hy» kg/mm*, 4) cast 


alloys, 5) annealed alloys, 5 designation of cross sections, 


7) radiation cross section, 8) cross section | 
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Akademiya nauk SSSR. Institut metallurgli 


Titan 1 yego splavy; metallurgiya 1 metallovedeniye (Titanium and Its 
Alloys; Metallurgy and Physical Metallurgy) Moscow, Izd-vo AN 
SSSR, 1958. 209 PD. 4,000 copies printed. 


Corresponding Member, USSR Academy of Sciences; . 
V.S. Rzheznikov; Tech, Ed.: A.A. Kiseleva. 


ase I Exploitation (sov/1200) 


Resp. Ed.: N.V.. Ageyevs 
Ed. of Publishing House: 


INTRODUCTION: This book, of which a Ph 
has been prepared, 48 a collection of scientific papers devoted to 


the study of titanium and its alloys from three main points of views. | 
physical metallurgy, forming, and welding. Special problems in- 
“yestigated include atructural changes occurring during welding, de- 
termination of the eontent of harmful gases, development of indus- 
rolling, and oxidation at various temperatures. 


PART I. . PHYSICAL METALLURGY 


tute of Metallurgy, USSR Academy | 


Ageyevs N.V., and L.A. Petrova (Insti 
Phase in Titanium-Molybdenum 


of Sciences): Stability of the Beta 
Alloys : 
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decrease in lattice parameter. 4) Formation of the omega phase dur- 
ing the decomposition of the beta phase causes an increase in hard- 
ness in the investigated alloys, and is also the cause of brittleness 
observed in alloys containing 5.42-6.93 percent of Mn after heating 

in the 500-200° range, with holding times of 6-16 hours. Precipita- 
tion of the alpha phase is accompanied by a drop in hardness. There 
are 8 figures, 2 tables, and 5 references (1 Soviet and 4 English)... 


Kornilov, I.I., P.B. Budberg, M.A. .Volkova, V.F. Prokhanov, Ye,N. Pylayeva 

(Institute of Metallurgy, USSR Academy of Sciences) Development of a~ 

Method for the Hot Compaction of Titanium and Ti tanium-Alloy 

Powders 25 
The purpose of this investigation was to develop a satisfactory _ 
method of hot-compacting titanium powder. The authors first at- 
tempted hot compaction with graphite compression molds, which, 
however, proved unsatisfactory because the titanium reacts with 
the graphite and the molds can be used only once. The authors 
therefore used a new complex nickel alloy [composition not given] 
developed at the Institute of Metallurgy at the USSR Academy .of 
Scineces in 1953-54. This alloy 1s some 40-50 times stronger than 
pure Ti at 950-1000° C. The alloy can therefore be recommended as 
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a material for compression molds for hot compaction of powdered 
Ti, Be, Zr, Ni, Fe, Th, U, and other metals. Compression molds 
of the new alloy were made in the following shapes and sizes: 
1) cylindrical, with 15-mm diameter, 20-mm height, and 15-g- 
weight; (2) cylindrical, with 45-mm.diameter, 60-mm,height, and 
approximately 4o0-g weight; (3) rectangular, 6x6x60 mm, 10 g.in 


weight, These molds were designed by one of the authors (V.F. Prok- 


hanov). A study was. made of the effect of temperature, specific 
pressure, and duration of hot compaction on the density and hard- 
ness of the compact. Hot compaction of CaHp-reduced and Mg-reduced 


Ti was carrjed out at 800°, 850°, and go0o° Cc, at a specific pressure 
of 15 kg/mmf, and for periods of 0.5 to 30 minutes. An 4nvestigation 


“was also made of the hot compaction of Ti alloys containing 5 per- 


cent and 7.5 percent of Al. These tests were carried oyt 2 a tem- 
after pre-_ 


perature of 850° and at a specific pressure of 15 kgy/mmé 
liminary sintering at 1000°. Conclusions. 1) The new heat-resis- 
tant nickel alloy may pe used Tor making compression molds intended 
for hot compaction of metal powders at te peratures of 800-1000° C 


and at a specific pressure of 12-15 kg/mm. 2) It was established 


that the theoretical density of Ti 1s achieved by hot compaction 
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with a specific pressure of 15 kg/mm. at 900°. after 10 minutes, at 

850° after 20 minutes, and at 800° after 30 minutes. 3) In the 

case of powdered titanium-aluminum alloys containing 5 percent and 

7.5 percent of ajuminum, hot compaction at 850° with a specific pres- 
sure of 15 kg/mm© for a period of 20 minutes 1s sufficient to obtain 
. @ density equal to 98 percent of the theoretical density of the alloys. 
4) The proposed method of hot compaation may be used for other pow- < 
dered metals (Zr, Be, Th, U, Fe, ete.} and for their alloys. . There 

are 5 figures, 3 tables, and 10 references (8 English and 2 German ). 


Savitskly, Ye.M., M.A. Tylkina, A.N. Turanskaya (Institute of Metal- 
lurgy, USSR Academy of Sciences) Recrystallization Diagrams of 
Titanium and Its Alloys : 33 
The aim of this investigation, conducted in. 1954-55, was to 
study the process of recrystallization of titanium of various de- 
grees of purity and of its alloys under conditions of various 
types of deformation and to construct two types of three-dimen- 
Sional diagrams of the recrystallization process, Type I diagrams 
show the relationship between grain size, the degree of cold work- 
ing, and the temperature of subsequent annealing, and can be used 
in establishing correct conditions for the annealing of semifinished 
_ Card 9/43 “ 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6" 


£ < Bae 


; are ROVER FOR RELEASE: 06/15/2000 


| CIA-RDP86-00513R001343730004-6 


sar = 8 78-3 5222/7417 
I, Is _Pylayevas Yer Te ee 


AUTHORS: -Kornilov, 


QITLEs | Investigations of the Binary systems Ni ,T4 “Mi Ta and Ni,M~ 
TioNi,fa i Ni, Ti~ 


Ni,Nb (1ssledovaniye dvoynykh aisten Ni, 


oNi,Nb) fhe Binary System Ni,Ti-MisTe (Dvoynaya sistema 


Ni = qT 
i mM Ni Ta) | 
PERIODICAL! Zhurnal Neorganicheskoy Khimii,1958,Vole3» Nr 3,ppe673-617 
nA (USSR) pees a 
or a 


ivf 


ABSTRACT? © aug of the binary systens 


Iw the present work the phase diegr 
Ni,Mi-Wi Pa and Ni TAM Nb were investigated: The phase 


_diagrams of they binary systems between metallic compounds ae 
were determined by thermal analysis, microstructure analysis. 
as well as investigations of the electric resistance, ths 78 
hardness and the specific weight. On the basis of these in= 
vestigations the phase diagrams were constructed. The compound 
Ni, crystallizes at 1375 © and the compound Ni Ja at 1531 Co 
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; 78-3 3.22/47 
Investigations of the Binary Systems Ni ,T1-Ni,Ta and Ni, Ti-Ni Nb. The 
Binary System NisTi-Ni,Ta ° : 

system Ni,Ti-Ni,Ta ig lower than in pure compounds « The 
fusion didgran - n the systam Ni,Ti-Ni,Ta represents an un--: 
interrupted series of solid soluticna’betwean the compounds 

- and the minimum crystallization temperature lies at 30 % 
Ni Ta. The microstructure of the alloy in the state of equic 
1ibriug (after 200 hours treatment at %290°¢C) shows poly- 
hedral crystals. The fusion diagram of the eystem Ni,Nb-Ni,Ti 
is based on the thermal analysis. the determination 6f the 
microstructure, the hardness, the electric resistance and 
the specific weight of the aiioys. The melting point of 
the compound: Ni,Nb lies at “410 GC. By addition of Ni,Ti to 
the compound NizNb at 70% Ni, Ta the minimum of the elting 
point is 1285 C< There are 3 Figures, 2 tables, and 17 re. 
ferences, 9 of which are, Soviet, 


ASSOCIATION: Institut metallurgii im. A. A. Baykova, Akademii nauk SSSR 
' (Metallurgical Institute {meni A. A, Baykov., AS USSR) 
SUBMITTED: = June 25, 1957 
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PYLAYEVA, Ye.N.; GLADYSHBVSKIY, Ye.1I.; KRIPYAKEVICH, P.1. 
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Crystalline structure of Ni,Nb and NizTa compou 
seare: khim. 3 no.7:1626-1631 J1 '58. (MIRA 11:9) 
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; AUTHORS: Grdinshpun, Le Yae; Py#laykin, Pe Ae; Khirdshiyev, Ye. V.3 ee fo 

i Pertsovskaya, Yo. V. eer ene ; ae en 

| TITLE: Containers of high power horizontal hydraulic presses for pressing | 
aluminum alloys 


SOURCE: Kuznechno-shtampovochnoye proizvodstvo, no, 1, 1964, 21-2 
TOPIC TAGS: hydraulic press, press container, 5KhNV steel, SKhNM steel, SKhNI2 : 
steel, 38Kh2N34 steel, 3Kh2N2iVF steel, 27Kh2N2HVF steel 


'; ABSTRACT: The technological requirements of containers for pressing Al alloys 


| were linited by the temperatures up to 430C, specific stresses up to 50 ke/mn®, 
; and the maximum press force 12 000'L A comionly used container consisted of a 
| frame and a conical bushing. Both the frame and the bushing were made of hi ghe 
, alloy steels SKhNV or SKhNH, They had a number of shortcomings assoclated with 
ithe shape of the bushing and the metal used. For this reason, several research 
; projects leading to the design of more suitable containers were undertaken at 
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the Uralmashzavod (Ural Machine Plant). The new types had multilayer frames ani © : fae e 
cylindrical bushings (see Fig. 1 of the Enclopure). The problem of obtaining = | 


stcols with high mechanical properties (6 >, 150 ke/mn®) at 480C has not yet been 
solved. The steels studied so far wero: Anne, 38Kh2N3M, 3Kh2N2HVF and ere 
- |27Kh2NeuvF, A standard mathematical procedure for caloulating the strength of a — 
| multilayered thick-wall cylinder subjected to internal pressure is presented. eee 


Orig. arte has: 1 table, 3 figures, and 2 formas. 
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ee vu: A new design solution for the crosshead of a four-column press ee oe oS | 
. i 
SOURCE: iwmeckno~sitampovochnoye proiavadswe, no. 6, 1964, 26-27 
“TODIC TAGS: forge press, sagen dosing press, box bose foundry cquipment ~ 


{ 

i 

-ASSTRACT: The Uraimashzavod Machinery Plant has recently developed a new design of 
crosshends for four~colwnn forging and stamping presses with capacitics of up to 7000 tons, | = 
a3 exoinplidicd by the lower crosshead of a 7000-ion stamping press shown in Kg. 1. This se 

Gosia Uisplays ihe sollowing advantages over the conventional press crossheads; it is formed | 

® y uve crossed Giigonal box beams, and it assures a statically determinate energy diagram. | 

Se wails of die beams lack the apertures customarily required for fixing and centering the { 
-ynold cores and treuting the blowholes; such apertures sharply weaken the loadbcaring strength |. 
of dhe design; in the new design the side walls of the beams have been left open for this purpose, : 
in addiiiou, tie sox-like cross section of the crosshead enables it to withstand the torque that 
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Fig. 1. Lower crosshead of a 7000 -ton 
stamping press 4 
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ay avhie ds a resule of eccentric loading of the press and Uius to avoid fracture. Since in 
a crossed dusivned aecording to a statically determinate energy diagyam all tho cross 
sections calculated in theory, the permissible bending stresses which it can withstand are 
higher than for erossheads with statically indeterminate energy diagrams, and the weight is 
_ about 1.5 times lower, This makes it possible to expand the range of its spe eathas Orig. 
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Using tractor hinges for assembling semiframes. Sel'.stroi. 18 
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1. Starshiy inzh. Penzenskoy mezhkolkhoznoy stroitel'noy organizatsii. 
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How brick is fired on the "Bol'shevik®" State Farm. 
Sel!, stroio 15 no,3:21~22 Mr '60. (MIRA 16:2) 


1. Starshiy inzhener otdela stroitel'stva Penzenskogo 
oblastnogo upravleniya sel'skogo khozyaystva. 
(Serdobsk District—Briclamking) 
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ACC NR: AP7003551 - “SOURCE CODE: UR/0023/66/000/004/0519/0530 ! 
AUTHOR: Pyldmaa, V.. 


ORG: Institute of Physics and Astronomy, Academy of Sciences, Estonian SSR 
(Institut. fiziki i astronomii Akademii nauk Estonskoy SSR) 


TITLE: The importance of multiple scattering. in twilight 


SOURCE: . AN EstSSR. Izvestiya. Seriya fiziko-matematicheskikh 1 -tekhnicheskikh 
nauk, no.:4, 1966, 519-530 - : 


TOPIC TAGS: twilight, light scattering, earth atmosphere, sky-hrightress., Jota. 
NA O17 OA 4 SCRA eTTOIN Ca) XFOONTT Ef? 9 4) © 

ABSTRACT: The effect of high-order scattering on the brightness of the twilight 

sky is described. The brightness of the sky in absolute units of energy was 
measured by the author in 1963 in three narrow spectral ranges (\ = 422; 479: 574 muy). 
The dependence of total sky brightness on the Sun’s vertical is found for three 

.directions: in the zenith by G. Rosenberg's method, and in directions z = £70° 

by V. Fesenkov's precisely defined method. The changes in sky brightness caused by 
the first (I), and by higher-order (Ij) scattering as a function of the Sun's 
zenithal distance & are examined. The peculiarities of the change of the relation | [ 
I,/1, in different phases of twilight are analysed. The brightnesses I, and I, in 
different regions of the spectrum for different zenith distances of the Sun are x 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343730004-6" 


"APPROVED FOR RELEASE: 06/15/2000 


EAS dee F 


CIA-RDP86-00513R001343730004-6 


ee ee BE 


“ACC NR: AE7003551.—-—t—<Csti‘C~™S 

are caused by the mutual effect of the radiation-absorbing influence of ozone and of : 
alteration in the altitude of thé high-order © scattering layer. Orig. art. 
has: 9 formulas and 9 figures. 
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Spectroprotometer for airglow observation, Izv. AN Est. SSR. Ser. 
fiz.-mat. i tekh. nauk 13 no.3:192-199_ '64. 


: (MIRA 17:11) 
1, Academy of Sciences of the Estonian SSR, Institute of Physics _ 
and Astronomy. 
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- | ORG: rnstdt t Physics and Astronogy, AN EstSSh (Institut fiziki 1 astron AN 


I ute o 
EstSSR); Institute of Physics of the Ktmosphere, AN SSSR (Institut fiziki atmosfery 


AN SSSR) . 

. | TITLE: Some results of twi t 8 of the atmosphere and of a study of its 

| possibilities G v 

: | source: AN SSSR. Izvestiya. Fizika atmosfery 1 okears, V- 2, no. 8, 1966, 6820-854 


TOPIC TAGS: twilight, upper atmosphere, atmosphere optics, atmospheric sounding, 
optic brightness, light scattering \E 


ABSTRACT: ‘The purpose of the dnvestigation was to compare directly various methods of 
solving the inverse problem of twilight theory (the determination of the variation of 
the scattering coefficient of sir in the stratosphere and in the mesosphere from an - 
analysis of the variation of the brightness of the twilight sky) and to sssess the role 
played by multiple scattering of light in the prightness gakeup of the twilight sky- : 
To this end, the authors have analyzed their previously published observations (Izv. 

AN ESSR, ser. fize-mat. 4 tekhn. nauk v. 15, n0- 3, 1964 and in Radiatsionyy pritok 
tepla v atmosfere [Radiative Influx of Heat in the Atmosphere], IFA AN ESSR, 1966) 5 7 
pertaining to aifferent observation directions, and derived on this basis the most — ~~ 
reliable way of obtaining the altitude variation of the scattering coefficient, of ae 
specifying more accurately the 4nformation required for this purpose, and of esti- 
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